Interaction of ferredoxin and ferredoxin-NADP reductase with thylakoids.
Ferredoxin-NADP reductase accounts for about 50% of the NADPH diaphorase activity of spinach leaf homogenates. The enzyme is bound to thylakoid membranes, but can be slowly extracted by aqueous buffers. Ferredoxin-NADP reductase can be extracted from the membranes by a 1- to 2-min treatment with a low concentration of trypsin. This treatment completely inactivates NADP photoreduction but does not affect electron transport from water to ferredoxin. It is shown that the inactivation is due to solubilization of ferredoxin-NADP reductase: the activity can be restored by addition of a very large excess of soluble enzyme in pure form. When ferredoxin-NADP reductase is added as a soluble enzyme after extraction or inactivation (by a specific antibody) of the membrane-bound enzyme, NADP photoreduction requires a very large excess of this enzyme, and the apparent Km for ferredoxin is also increased. These observations are discussed as related to the interactions of thylakoids with ferredoxin-NADP reductase.